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A B S T R A C T
Human beings have a basic need for esteemed social connections, and receiving negative self-evaluative feed-
back induces emotional distress. The aim of the current study is to measure eye movements (a physiological
marker of attention allocation) and pupillary responses (a physiological marker of cognitive and emotional
processing) as online and objective indices of participants’ reaction to positive/negative social evaluations from
the same or opposite sex. Following the paradigm, subjective mood ratings and heart rate variability (HRV) – as
an objective index of regulatory eﬀort- were measured. Results demonstrate clear gender-speciﬁc results in all
measures. Eye-movements demonstrate that male participants respond more with other-focused attention (and
speciﬁcally to male participants), whereas women respond more with self-focused attention following negative
social evaluative feedback. Pupillary responses show that social evaluative feedback is speciﬁcally eliciting
cognitive/aﬀective processes in male participants to regulate emotional responses when provided by the op-
posite gender. Finally, following the paradigm, female (as compared to male) participants were more sub-
jectively reactive to the paradigm (i.e., self-reports), and were less able to engage contextual- and goal related
regulatory control of emotional responses (reduced HRV). Although the current study focused on psychiatrically
healthy young adults, results may contribute to our understanding of sex diﬀerences in internalizing mental
problems, such as rumination.
1. Introduction
Human beings have a basic need for esteemed social connections,
including being liked, appreciated, and loved by individuals around
them (e.g., Baumeister and Leary, 1995). A lack of these social con-
nections, or receiving negative self-evaluative feedback, induces emo-
tional distress and refers to “social pain” (MacDonald & Leary, 2005).
Social pain is based on interpersonally aversive phenomena, and has
been empirically tested in a wide range of domains, including self-re-
ported aﬀect, self-relevant cognitions, interpersonal behavior and psy-
chophysiological indices (e.g., Eisenberger, Lieberman, & Wiliams,
2003). Similarly, experimental designs investigating responses to social
pain vary and have provided explicit social evaluative declarations or
interpersonal interactions with either real persons or cartoon-like
characters (for a review, see Williams, 2007).
Based on more than three decades of research, many factors seem to
inﬂuence social pain responses. Gender, for example, is an important
feature to consider. Studies demonstrate that females’ behavioral re-
actions are stronger than males’ reactions (Benenson, Markovits,
Thompson, & Wrangham, 2011), but also yield diﬀerential neural ac-
tivity in the dorsal brain regions (e.g., Eisenberger, Inagaki, Rameson,
Mashal, & Irwin, 2009). Interestingly, sex diﬀerences have mostly been
investigated in paradigms where an individual is excluded from a social
interaction (e.g., virtual ball tossing game, cyberball) (e.g., Benenson
et al., 2011), thus when no explicit social evaluative declaration is
provided. Remarkably, to the authors’ knowledge, the question whether
gender modulates responses to social evaluative feedback, which is
based on direct interpersonal interactions and real (ecologically-valid)
interpersonal stimuli, has received less scientiﬁc attention. Hence, the
aim of the current study is to investigate the impact of gender on re-
sponses to direct interpersonal social feedback in a large gender-ba-
lanced sample. We adopted a paradigm that explicitly presented (ﬁc-
titious) positive and negative social evaluative feedback provided by
male or female individuals (i.e., evaluators). Even though research is
scarce, the latter facet of gender-to-gender relationships on the inﬂu-
ence of social evaluations has received some attention in the neuroi-
maging literature. Studies demonstrated that being liked by the oppo-
site gender activates the right caudal orbitofrontal cortex (OFC) and
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right anterior insula (e.g., Davey, Allen, Harrison, Dwyer, Yucel, 2010).
However, speciﬁc conclusions for male and female participants sepa-
rately were not reported. Thus, more experimental research that in-
vestigates this gender-to-gender interaction in the context of social
evaluative feedback is required.
Within this context, eye movements and pupillary responses could
give an online and objective index of participants’ reaction to positive/
negative social evaluations from the same or opposite sex. Eye move-
ments can be used as an index of attention allocation, whereas pupil
dilation can be used as a physiological marker of cognitive and emo-
tional processing (motivation-cognition interactions) (Bradley, Miccoli,
Escrig, & Lang, 2008; Urry et al., 2006; van Reekum et al., 2007). A
prior eye-tracking study has shown that volunteers mostly look at the
evaluator when feedback is positive, but look at themselves when
feedback is negative (Vanderhasselt et al., 2015), but other studies
showed that negative feedback made participants to disengage from
their own picture (e.g., Silk et al., 2012). These inconsistent ﬁndings in
eye-movements might be the result of gender diﬀerences in the parti-
cipating sample (e.g., female majority versus mixed), age of partici-
pants (young adults versus adolescents) and/or gender of the evaluators
providing interpersonal feedback, and therefore require more research.
Negative as compared to positive feedback has consistently been asso-
ciated with more pupil dilation (e.g., Vanderhasselt et al., 2015), even
though it is still an open question whether gender would modulate this
pupil dilation pattern.
For the current study, given sex diﬀerences in how young people
cope with interpersonal stress (for a review, see Rose & Rudolph, 2006),
we expected diﬀerential gaze and pupillary responses between male
and female participants in response to positive and negative social
evaluation, depending on the gender of the evaluator. However, the
direction of the results was exploratory due to a lack of prior experi-
mental evidence. Subjective mood ratings were measured before and
after the social evaluative feedback paradigm. Based on prior research
showing that female participants are more responsive to social rejection
as compared to males (see Blackhart, Nelson, Knowles, & Baumeister,
2009), we expected female participants to report more negative mood
after receiving social evaluations. Moreover, heart rate variability
(HRV) was measured before, during, and after the paradigm. HRV is
considered an index of autonomic regulation, emotional adaptability
and health (Thayer & Lane, 2000). As such, higher HRV following a
stressor is associated with availability of contextual- and goal-related
regulatory control of emotional responses, whereas lower HRV fol-
lowing a stressor has been associated with (emotional) distress (Thayer
& Lane, 2000). Given that physiological reactions to social rejection
may be gender-speciﬁc (Stroud, Salovery, & Epel, 2002) and female
participants report more negative aﬀect following social rejection (e.g.,
Iﬄand, Sansen, Catani, & Neuner, 2014; Stroud et al., 2002), we ex-
pected male participants to demonstrate higher HRV during and fol-
lowing the social evaluative feedback paradigm.
2. Methods
2.1. Participants
Ninety-one healthy undergraduates of Ghent University (42M/49F,
age range 17–36 years; M=20.66, SD=3.76) were included for study
participation.1 All participants were right-handed, reported normal or
corrected-normal vision, and none reported current or past history of
neurological or psychiatric illness. All participants provided written
informed consent (protocol approved by the local ethics committee of
Ghent University).
2.2. Protocol
Participants were led to believe that this was a study on the de-
velopment of ﬁrst impressions. First, participants sent us a portrait
photograph of themselves and were led to believe that their photograph
would be sent to another participating university, where a panel of
undergraduates would be forming ﬁrst impressions of them during this
interim period. After receiving their portrait picture, we sent them a
series of 20 photographs of assumed participants from that other par-
ticipating university, and our participants were asked, based on their
ﬁrst impression, to 1) indicate whether they liked or disliked that
person, and 2) indicate in one or two words why they liked or disliked
that person (open question). In the last phase, all participants were
tested individually.
At the start of the experiment, participants reported their mood and
were subsequently asked to relax for 20min. Afterwards, participants
received the (bogus) ﬁrst impressions provided by other participating
undergraduates: (1) whether they were liked or disliked by the others,
and (2) why this was the case as described by one or two adjectives.
Participants were asked to concentrate on the evaluations because this
might help them to answer questions afterwards to increase our un-
derstanding on how people use ﬁrst impressions to decide whether or
not they like someone. Gazes and pupillary responses were measured
throughout the social evaluative feedback paradigm. In reality, no so-
cial feedback was provided by other participants, but was rigged and
carefully chosen in a controlled fashion (see description social feedback
paradigm). After the social feedback paradigm, participants were asked
to report their current mood state, and ﬁnally relax for ﬁfteen minutes.
HRV was measured during the whole experiment.
2.3. Social evaluative feedback paradigm
We developed a paradigm to provide explicit feedback of other
people about how desirable or likable individuals are based on their
photograph. During the task, an experimental trial started with the
presentation of a ﬁxation point (2000ms) in the middle of the screen,
and participants were asked to focus on this point, or return their gaze
to this point when the faces disappeared from the screen. Subsequently,
the face of the participant was presented together with the face of the
evaluator (3000ms), followed by the so-called ﬁrst impression
(6000ms). This ﬁrst impression consisted of an ‘X’ (negative social
feedback) or of a ‘+’ (positive social feedback) over the photograph of
the participant, together with one or two words why the evaluator liked
or disliked the participant (depicted under the photograph of the par-
ticipant, see Fig. 1). Facial stimuli of the so-called evaluators were
obtained by taking photographs of volunteers between the ages of 18
and 30, after these volunteers had given their written informed consent.
The feedback words were selected from a validated database of
Hermans & De Houwer (1994).
The experimental task consisted of 4 blocks, each containing 18
trials (participants completed 72 trials in total), with a short break
between the blocks. In two blocks, participants received mainly positive
social feedback (12 out of 18 trials), whereas mainly negative social
feedback (12 out of 18 trials) was presented in the two remaining
blocks. Blocks were semi-counterbalanced: half of the participants
started with a positive social feedback block and half started with a
negative social feedback block, and the three subsequent blocks were
alternating (positive vs. negative social feedback blocks).
2.4. Mood measures
In order to evaluate temporary changes in mood before (Tpre),
versus immediately after (Tpost) the social feedback paradigm, mood
ratings were administered using six visual analogue scales (VAS) pro-
viding measures of fatigue, tension, anger, vigor, depression and
cheerful mood (McCormack, Horne, & Sheather, 1988). Participants
1 Data of all female and 10 male participants were reported in a prior paper,
Vanderhasselt, Remue, Ng, Mueller, and De Raedt (2015). However, that paper was un-
able to address the question of sex diﬀerences.
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were asked to describe how they felt ‘at that moment’ by indicating on
horizontal 100 cm lines whether they experienced the ﬁve above-
mentioned mood states, from ‘ totally not’ to ‘very much’.
2.5. Eye tracker and HRV data acquisition
Participants were tested in a quiet laboratory with dimmed light.
For the acquisition of pupillary responses and eye movements, parti-
cipants sat comfortably approximately 75 cm from the computer
monitor (9.25% of visual angle for both pictures). Pupillary responses
and eye movements were recorded at 300 Hz using an infra-red eye
tracker (Tobii-TX300, Tobii, Danderyd, Sweden). Prior to the start of
the task, participants’ gaze ﬁxations were calibrated using a standard 9
point calibration sequence that covered all four corners and midpoints
at the top, middle and lower portion of the screen. Pupillary responses
and eye movements were recorded on a trial-by-trial basis.
Heart rate variability (HRV) was measured beat-to-beat with a
telemetric heart rate monitor (POLAR S810). HRV was measured during
the 20min of baseline (Tbaseline, participants were asked to relax),
during the two blocks of positive social feedback and the two blocks of
negative social feedback (each block lasts about 4min, HRV was cal-
culated over the two blocks with overall positive social feedback and
over the two blocks with overall negative social feedback), and during a
15min post paradigm rest period (Tpost).
2.6. Data analytic plan
2.6.1. Gaze data
Eye-tracking data were analysed over the 6000ms period that the
feedback was presented on screen. Three areas-of-interest (AOIs) were
deﬁned: photograph of the self, photograph of the evaluator, and the
text. A ﬁxation was deﬁned as a condition in which the eye remained
stationary on a predetermined AOI (evaluator, self, or text) for a time
interval of 100ms or more (Wadlinger & Isaacowitz, 2008). We cal-
culated the ﬁxation time (or dwell time), which refers to the total
duration (in ms) a participant has ﬁxated within the boundaries of a
particular AOI during a particular social feedback (positive or nega-
tive). Moreover, the number of times a participant directs (re-directs)
attention to a particular AOI (ﬁxation frequency) was calculated. A
mixed ANOVA with Feedback (positive, negative) x Gender Evaluator
(male, female) x AOI (evaluator, self, text) as within factors and Gender
of the participant (male, female) as between subjects factor was per-
formed on both attentional indices.
2.6.2. Pupil size
Individual data were ﬁrst scanned for overall data quality. All par-
ticipants’ data contained more than 75% of valid pupillary responses
across the whole experiment. Blinks, missing, and invalid data points
were ﬁrst linearly interpolated using the interp1 function in Matlab
(Matlab 9.1.0). The data were then detrended (to remove slow baseline
drifts) with simple linear regression within each block. Pupillary re-
sponses were calculated by subtracting the baseline pupil diameter (the
ﬁrst 50 timepoints, ∼165ms) from pupil diameter during the trial at
each of the consecutive measurement points during the epoch. These
diﬀerences were then averaged across trials and across participants,
excluding trials for which 50% or more of the pupil dilation data were
missing. In both positive and negative feedback conditions, all trials
were retained in at least 90% of the participants. This resulted in two
waveforms, each for 8658ms (2600 timepoints), which represented
averages over the length of the trial from the onset of the faces pre-
sentation until almost the end of the evaluation. The epochs were
truncated at the end to omit the late time frames that contained a larger
proportion of missing data. Based on visual inspection of signiﬁcant
diﬀerences between positive and negative feedback and in-line with the
prior study using the same paradigm (Vanderhasselt et al., 2015),
analyses were performed on the average pupil size of the time window
Fig. 1. Schematic overview of the social feedback
paradigm. First, a ﬁxation cross was presented in the
centre of the screen (2000ms), followed by the pre-
sentation of the portrait photograph of the partici-
pant together with the photograph of the evaluator
(each trial a new evaluator, counterbalanced left/
right location). After 3000ms, the so-called ﬁrst im-
pression appeared for 6000ms. This ﬁrst impression
consisted of an ‘X’ (dislike) or of a ‘+’ (like) over the
photograph of the participant, together with one or
two words why the evaluator liked or disliked the
participant (depicted under the photograph of the
participant) (e.g., friendly; selﬁsh). The authors re-
ceived permission from these two women to use their
faces.
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between 3700 and 5500ms following the onset of the trial (e.g., 700ms
following the onset of the feedback). A mixed ANOVA with Feedback
(positive, negative) x Gender Evaluator (male, female) as within factors
and Gender of the participant as between subjects factor was performed.
2.6.3. Mood
A MANOVA with Time (Tpre, Tpostsocialfeedbackparadigm) as within
subjects factor and Gender as between subjects factor was performed for
all the VAS scales. To follow-up this interaction, a compound score of
mood was calculated, by adding up all the mood scales (positive items
were reversed), and t-tests were performed.
2.6.4. Heart rate variability (HRV)
Data were oﬄine ﬁltered using a moderate ﬁlter power and a
minimum protection zone of 6 beats per minute. After this step, the data
were further analyzed with software speciﬁcally designed for advanced
HRV analysis including artifact rejection at medium level (Kubios;
Biosignal Analysis and Medical Imaging Group, Department of Physics,
University of Kuopio, Kuopio, Finland). HRV can be described either by
frequency or time domain indices. We used RMSSD (the root mean
square successive diﬀerence of normal-to-normal intervals, in ms), as an
index of HRV. RMSSD primarily reﬂects parasympathetic outﬂow, and
is one of the time domain indices recommended for mediated short-
term changes in heart rate (e.g., Task Force, 1996).2
To account for heart rate adaptation and to remove the time that
participants were ﬁlling in the questionnaires, only the last 15 (of 20)
minutes of HRV measurement were taken for creating the baseline
(Tbaseline). The data of ﬁve participants were not included in the ana-
lyses due to missing values. Given non-normality of HRV data dis-
tribution (Shapiro Wilk test), these data were log-transformed. A mixed
repeated measures ANOVA was performed with Time (baseline, rejec-
tion, acceptance, post) as within factor x Gender as between subjects
factor.
3. Results
Overall, the cover story was well believed as only 9 participants
expressed doubts at the end of the experiment. Removing these parti-
cipants did not change the results.
3.1. Gaze data: ﬁxation time and ﬁxation frequency
For the exact values of the gaze data, we refer to Table 1. The mixed
ANOVA for ﬁxation time revealed a main eﬀect of Feedback, F
(1,83)= 4.29, p= .04, ηp
2 =0.05; a main eﬀect of AOI F
(2,82)= 13.07, p < .01, ηp
2 =0.24; and interactions between Gender
Evaluator x Gender F(1,83)= 9.45, p < .001, ηp
2 =0.10; AOI x Gender F
(2,82)= 9.34, p < .01, ηp
2 =0.19; Feedback x AOI F(2,82)= 23.09,
p < .01, ηp
2 =0.36; Feedback x Gender Evaluator x AOI F(2,82)= 3.39,
p= .04, ηp
2 =0.08. Most importantly, a signiﬁcant four-way interac-
tion, F(2,82)= 3.06, p= .05, ηp
2 =0.07, was observed. Only the
highest order interaction with gender will be followed up in males and
females separately.
Repeated-measures ANOVA within male participants revealed a
signiﬁcant three-way interaction between Feedback x Gender Evaluator x
AOI for male participants, F(2,37)= 5.13, p= .01, ηp
2 =0.22 (besides a
main eﬀect of Gender Evaluator, F(1,38)= 4.27, p= .05, ηp
2 =0.10; a
main eﬀect of AOI F(2,37)= 18.86, p < .01, ηp
2 =0.52; and
interaction between Feedback x AOI F(2,37)= 18.86, p < .01,
ηp
2 =0.51; and Gender Evaluator x AOI, F(2,37)= 5.13, p= .01,
ηp
2 =0.22). When receiving negative feedback, the follow up ANOVA
uncovered an interaction between Gender Evaluator x AOI, F
(2,37)= 7.46, p= .002, ηp
2 =0.29, in male participants (see Fig. 2).
Post-hoc tests (Bonferroni corrected for 6 comparisons) revealed that
male participants looked more at male as compared to female evalua-
tors when the feedback was negative, p= .03 (the comparisons of the
gender evaluator for the self and text AOI were not signiﬁcant, ps >
.12). Moreover, when the evaluator was male, men looked more at the
evaluator as compared to the self AOI, t(38)= 3.00, p < .01, whereas
when the evaluator was female, men looked similarly at the self or
evaluator AOI, t(38)= 0.46, p= .65. Overall, participants looked most
at the text AOI, independent of the gender of the evaluator, ps < .01.
When receiving positive feedback, a signiﬁcant interaction between
Gender Evaluator x AOI, F(2,37)= 3,34, p= .05, ηp
2 =0.15, emerged,
even though post-hoc tests revealed that no comparison survived the
Bonferroni correction for three comparisons.
For female participants, another eye-movement pattern was ob-
served. A signiﬁcant three-way interaction between Feedback x Gender
Evaluator x AOI was observed, F(2,44)= 3,98, p= .03, ηp
2 =0.15.
When receiving negative feedback, only a main eﬀect of AOI, F
(2,47)= 4,80, p= .01, ηp
2 =0.17, emerged (other Fs < 2.69) (see
Fig. 3). Results show that female participants looked most at themselves
as compared to the evaluator, p= .02 (Bonferroni corrected for three
comparisons). No eﬀects were observed in female participants receiving
positive feedback (all Fs < 2.59; ps > .09).
Finally, in all conditions, female (as compared to male participants)
spent more time looking at the picture of the self, ts > 2.99, ps < .01,
but spent less time looking at the text, ts > 3.44, ps< 01.
The mixed ANOVA for ﬁxation frequency revealed a main eﬀect of
AOI, F(2,83)= 21.75, p < .01, ηp
2 =0.34, an interaction between
Gender Evaluator x Gender, F(1,84)= 11.03, p < .01, ηp
2 =0.12,
Gender Evaluator x AOI, F(2,83)= 18.17, p < .01, ηp
2 =0.30, Feedback
x Gender Evaluator x AOI, F(2,83)= 8.09, p < .01, ηp
2 =0.16, and most
importantly an interaction between AOI x Gender, F(2,83)= 6.89,
p < .01, ηp
2 =0.14. Follow up t-tests of the latter two-way interaction
revealed that women (as compared to men) display more ﬁxations to-
wards the self, t(84)= 3.49, p < .01, but ﬁxate less towards the text, t
(85)= 2.85, p < .01 (Bonferroni corrected for three comparisons).
Male participants redirected attention more towards the picture of the
evaluator as compared to the self, t(38)= 4.38, p < .01, even though
overall, they redirect attention most towards the text, ps < .01. No
diﬀerential number of ﬁxations between AOI was observed within fe-
male participants, ps > .1 (Bonferroni corrected for three compar-
isons).
3.2. Pupil size
For the pupillary waveforms, we refer to Table 1. The mixed
ANOVA revealed a main eﬀect of Feedback, F(1,87)= 58.95, p < .01,
ηp
2 =0.40, a main eﬀect of Gender Evaluator, F(1,87)= 15.65, p < .01,
ηp
2 =0.15, and an interaction between Feedback x Gender Evaluator, F
(1,87)= 35.72, p < .01, ηp
2 =0.29. Most interestingly for the current
research question, an interaction between Gender Evaluator and Gender
was observed, F(1,87)= 6.799 p < .01, ηp
2 =0.07. Whereas female
participants did not diﬀer in pupillary responses when receiving feed-
back from male or female participants, male participants showed larger
pupillary responses when receiving feedback from female as compared
to male participants, t(39)= 3.91, p < 0.01 (Bonferroni corrected for
two comparisons). No signiﬁcant diﬀerences were observed between
male and female participants.
2 Because the magnitude of the HRV may depend on the mean normal-to-normal in-
tervals (i.e., heart rate, HR), data were also analysed using 1) the mean normal-to-normal
interval (HR); and 2) HRV/HR power4 (to weaken the HRV dependence on HR). Analyses
with HR and HRV/HRpower4 yielded the same pattern of results, showing that male and
female diﬀer in their response to social feedback.
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3.3. Mood
For the exact scores on the diﬀerent VAS, we refer to Table 2. The
mixed ANOVA revealed a main eﬀect of Time, F(6,83)= 6.84, p < .01,
ηp
2 =0.33, a main eﬀect of Gender, F(6,83)= 4.61, p < .01, ηp
2 =0.25,
and an interaction between Time x Gender, F(6,83)= 5.16, p < .01,
ηp
2 =0.27. Independent t-tests revealed no diﬀerences in mood at
baseline, but showed signiﬁcant gender diﬀerences after the social
feedback paradigm, t(89)= 3.07, p < .001, indicating that females
reported more negative mood as compared to male participants.
Moreover, males did not change in mood over time, whereas female
participants reported more negative mood after, relative to before, the
social feedback, t(48)= 3.79, p < .01 (Bonferroni corrected for two
comparisons).
3.4. Heart rate variability (HRV)
For the HRV data, we refer to Table 3. The mixed ANOVA revealed a
two-way interaction, F(3, 2.23)= 3.30, p= .03, ηp
2 =0.04 (besides the
signiﬁcant main eﬀect of Time, F(2, 2.23)= 20.05, p < .01, ηp
2 =0.19,
and Gender F(1,84)= 52.73, p < .01, ηp
2 =0.39). Independent t-tests
revealed a higher HRV in women as compared to men over all time
Table 1
Eye tracking data with mean ﬁxation time and mean ﬁxation frequency (with SD) during the presentation of the feedback and mean pupillary dilatation (with SD) during the time window
of 3700ms–5500ms post trial onset.
Pupil data Fixation Time Fixation Frequency
Participant Evaluator Feedback Evaluator Self Text Evaluator Self Text
Male Male Positive .15 (.17) 1179.40 (634.78) 692.78 (421.94) 2063.08 (1106.30) 2.79 (1.15) 1.80 (10) 4.27 (1.52)
Negative .14 (.17) 1044.89 (482.63) 782.63 (443.44) 2155.62 (1145.35) 2.70 (.95) 1.92 (1.04) 4.22 (1.56)
Female Positive .14 (.15) 1076.14 (564.97) 628.06 (453.96) 2170.92 (1172.89) 2.79 (1.13) 1.65 (1.10) 4.38 (1.79)
Negative .24 (.15) 900.22 (571.42) 852.31 (462.40) 2151.81 (1154.66) 2.33 (1.11) 2.05 (1.20) 4.20 (1.40)
Female Male Positive .22 (.15) 1092.23 (615.22) 1062.49 (666.02) 1277.51 (1060.51) 2.95 (1.34) 2.59 (1.38) 3.21 (1.76)
Negative .17 (.15) 1042.82 (562.89) 1251.36 (634,86) 1246.73 (1057.86) 3.00 (1.29) 2.89 (1.24) 3.18 (1.78)
Female Positive .13 (.14) 1192.62 (605.59) 1118.41 (622,58) 1243.08 (1061.27) 3.32 (1.31) 2.60 (1.19) 3.19 (1.89)
Negative .22 (.15) 992.93 (511.24) 1292.92 (664.74) 1337.59 (1063.11) 2.86 (1.13) 2.89 (1.34) 3.33 (1.77)
Fig. 2. An illustration of the interaction Gender Evaluator x AOI in male
participants when receiving negative feedback (no text AOI included in the
illustration). After negative feedback, male participants looked more at
male as compared to female evaluators. Moreover, when the evaluator was
male, men looked more at the evaluator as compared to the self AOI,
whereas when the evaluator was female, men looked similarly at the self
or evaluator AOI.
Fig. 3. An illustration of the main eﬀect of AOI in female participants when receiving negative feedback (no text AOI included in the illustration). Results show that female participants
looked most at themselves as compared to the evaluator.
Table 2
Mean compound score of mood (with SD) for male and female participants before and
after the social feedback paradigm.
Male Female
Baseline 18.73 (8.99) 21.87 (8.19)
Post paradigm 19.04 (8.65) 24.36 (7.75)
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points (also baseline). Therefore delta scores with baseline HRV were
calculated for the HRV during the social evaluative feedback, and
during the post paradigm recovery phase. Paired t-tests showed that
both males and females increased in HRV during the post rest mea-
surement as compared to during the social feedback paradigm, ps <
.01. However, during the social feedback paradigm, male participants
demonstrated higher HRV during the rejection as compared to the ac-
ceptance blocks, t(40)= 2.65, p= .01, whereas female participants
showed similar HRV during both blocks, p > .25 (always controlled for
the HRV during the rest measurement at baseline by means of a delta
score). Independent t-tests revealed that HRV during the post rest
measurement (controlled for the HRV during the rest measurement at
baseline by means of a delta score) was larger in male as compared to
female participants, t(85)= 2.25, p < .03. The same eﬀect of gender
was evident for rejection blocks, t(84)= 2.34, p= .02, and acceptance
blocks, t(85)= 1.97, p= .05.
4. Discussion
In our exploration of the role of gender on subjective and psycho-
physiological responses in a social evaluative context, we adopted a
paradigm to provide explicit interpersonal evaluations in a gender-ba-
lanced sample. The gender-to-gender facet was evaluated in eye-
movements and pupillary dilations following positive and negative
social evaluations (i.e., ﬁrst impression based on the participants’
photograph). Moreover, gender diﬀerences were considered on sub-
jective mood ratings and HRV (as an objective index of regulatory ef-
fort) after the paradigm with explicit social evaluations. Overall, results
demonstrate clear gender-speciﬁc results in all measures.
First, ﬁxation time indices yielded gender-speciﬁc patterns, and this
speciﬁcally following negative feedback. After negative feedback, male
participants looked more at male as compared to female evaluators and
looked more at the male evaluator as compared to the self. Female
participants, on the other hand, looked most at themselves as compared
to the evaluator following negative feedback, and this independent of
the gender of the evaluator. This reverse focus of attention following
negative feedback in male as compared to female individuals is inter-
esting. Our results show that male participants respond more with
other-focused attention (and speciﬁcally to male participants), whereas
women respond more with self-focused attention following an inter-
personal stressor. This is inline with research demonstrating that male
(as compared to female volunteers) demonstrate more aggressive be-
haviour as a reaction to stress (e.g., Verona, Reed, Curtin, & Pole,
2007), possibly because they are more likely to focus and ruminate on
their angry emotions (for a reviews, see Nolen-Hoeksema, 2012).
Moreover, in line with our research ﬁndings, a meta-analysis of the
literature has put forward that in female dominant samples (also in
clinical samples) negative aﬀect is strongly associated with self-focused
attention (Mor & Winquist, 2002). The other index of the gaze data,
ﬁxation frequency, revealed that female (as compared to male) in-
dividuals tend to redirect attention more towards the picture of the self
and towards the evaluative text, and this independent of the evaluation.
Men, on the other hand, redirect attention more towards the evaluator
as compared to their own picture, also independent of the evaluation.
Second, pupillary data reveal a clear inﬂuence of gender: pupil size
is larger when male individuals receive social evaluative feedback from
female as compared to male participants. Remarkably, pupillary re-
sponses in female participants are not dependent on the gender of the
evaluator. Various studies have demonstrated that an increase of pupil
dilation is associated with increased exerted top-down eﬀort related to
the processing and regulation of cognitive as well as emotional in-
formation (Allard, Wadlinger, & Isaacowitz, 2010; Bradley et al., 2008;
Urry et al., 2006; van Reekum et al., 2007). Moreover, pupil dilation
has been shown to be positively associated with sympathetic nervous
system activity such as emotional arousal, but is furthermore associated
with the extent of exerted mental eﬀort to control these automatic re-
sponses (Bradley et al., 2008; Urry et al., 2006; De Witte, Sütterlin,
Braet, & Mueller, 2017). The current results therefore suggest that men
speciﬁcally employ cognitive/aﬀective processes to regulate emotional
responses when provided by the opposite gender, but that this gender
speciﬁc regulation is not apparent in female participants.
Finally, emotional distress and physiological measures evidence
clear gender diﬀerences following the confrontation with social eva-
luative feedback. Female participants were more subjectively reactive
to the paradigm, as they reported more negative aﬀect following the
paradigm as compared to male participants. These results corroborate
prior research showing more subjective stress following social rejection
in female as compared to male participants (e.g., Blackhart et al.,
2009). Possibly, men tend to report less distress or describe the ex-
perience as less stressful (see Kirschbaum, Klauer, Filipp, &
Hellhammer, 1995), which could explain the gender diﬀerences.
Nevertheless, HRV – an objective marker of regulatory eﬀort – shows
clear diﬀerences in men and women in the post paradigm recovery
phase. Even though all participants increased in HRV following the
social feedback paradigm, the increase in HRV was larger in men as
compared to women. Moreover, HRV in men was larger in the rejection
blocks as compared the acceptance blocks, whereas this was not the
case in women (always corrected for baseline HRV). These results
suggest that male participants used more regulatory control for emo-
tional responses when receiving overall negative as compared to overall
positive feedback. Together with the subjective mood ratings, cardiac
data suggest that male participants are more able to instantly respond
to adapt to contextual stressors, and subsequently report less negative
mood. Of note, baseline HRV was higher in female as compared to male
participants, and also remained higher throughout the experiment.
Research has shown that those individuals with higher resting HRV can
– in general – regulate negative emotions more adequately (Thayer &
Lane, 2000), but also demonstrate stronger motivation to process ne-
gative pictures (Katahira, Fujimura, Matsuda, Okanoya, & Okada,
2014). Applied to the current research ﬁndings, results might suggest
that women (with a higher resting HRV as compared to men) don’t tend
to avoid negative stimuli, use emotion-focused strategies to process
negative emotions, potentially reﬂecting on self-relevant negative
evaluative feedback. On the other hand, this HRV pattern could just
illustrate a physiological diﬀerence between males and females, un-
related to cognitive processes.
Although the current study focused on psychiatrically healthy
young adults, this study may contribute to our understanding of sex
diﬀerences in the marked increase in internalizing problems among
young female adults (gender diﬀerence primarily due to a greater
number of ﬁrst onsets in women, see Gotlib & Hammen, 2009, p. 387).
A psychological explanation for the gender diﬀerence in depression can
be found in the interpersonal orientation, for which women are more
likely to feel that emotional ties are central for self-concepts (Nolen-
Hoeksema & Jackson, 2001). Moreover, research has shown that male
and female volunteers use diﬀerent strategies to regulate their emo-
tional responses (e.g., Garnefski, Teerds, Kraaij, Legerstee & van den
Kommer, 2004). Speciﬁcally, in response to interpersonal stress, men
tend to be more approach-oriented, whereas women report more re-
liance on emotion-focused coping responses, such as self-focused ru-
mination (e.g., Nolen-Hoeksema, 2012; Nolen-Hoeksema & Jackson,
Table 3
Mean HRV (log transformed RMSSD, with SD) before, during and after the social feedback
paradigm.
Male Female
Baseline 1.51 (.23) 2.23 (.58)
Acceptance blocks 1.57 (.24) 2.22 (.54)
Rejection blocks 1.60 (.25) 2.22 (.54)
Post paradigm 1.67 (.25) 2.30 (.49)
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2001). This is supported by the current ﬁndings. During negative
feedback, male participants quickly ‘spring into action' in terms of
(externally-directed) emotion regulation, and regulator responses are
based on the gender of the evaluator. Women, on the other hand, tend
to have a diﬀerent approach following such feedback that seems to
focus on the self and coping with the negative cognitions related to self.
Possibly because they employ a more self-focused coping style, they are
less inﬂuenced by the gender of the evaluator.
Some limitations of the present study should be discussed that are
related to the face of the evaluator or the internal motivation of the
participant, respectively. First, although we ensured full counter-
balancing of the gender of the evaluators and evaluates, it remains
possible that other eﬀects than social feedback (such as attractiveness)
may have inﬂuenced the ﬁndings. However, on the other measures (i.e.
ﬁxation frequency and ﬁxation time), robust gender diﬀerences to so-
cial evaluative feedback were found suggesting little impact of the at-
tractiveness of the evaluator. Furthermore, it might be possible that the
general eﬀect showing that males tend to have larger pupil dilatation
for female faces compared to male faces, might also be present re-
gardless of social feedback. Future research would need a control
condition in which the female pictures are presented without social
feedback, in order to show that this is an eﬀect of the regulation of
emotional responses to social feedback instead of arousal to (attractive)
faces. Nevertheless, on the other measures (i.e. ﬁxation frequency and
ﬁxation time), robust gender diﬀerences to social evaluative feedback
were found.
A second limitation is that we did not assess relationship status of
the participants, which could moderate the psychophysiological re-
sponses to social evaluative feedback. A working hypothesis would be
that being in a relationship might buﬀer against social evaluation. Thus,
future investigation in this area should take attractiveness or relation-
ship status into consideration. Finally, some suggestions have been
drawn regarding the focus of attention and related coping styles that
men and women display following an interpersonal stressor. Future
research should relate these psychophysiological measures to the use of
online thoughts and coping mechanisms.
In conclusion, whilst men tended to pay attention to other men
when receiving negative feedback from them, they showed more
arousal when receiving either positive or negative feedback from
women. Women, by contrast, tended to focus on themselves when re-
ceiving negative feedback from men, independent of the gender of the
evaluator. The current results highlight the importance of paying close
attention to participants' sex when investigating the eﬀects of social
evaluative feedback on subjective responses and psychophysiological
measures.
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